Metre 
Cee sich Ri 


Historic, archived document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 


. 


UNITED STATES DEPARTMENT OF AGRICULTURE 


%; BULLETIN No. 781 ¢ 


‘\ 5 


ea 
p 
S17 
Mita 
LOANS 
OD Ney 
in 9 


Contribution from the States Relations Service 
A. C. TRUE, Director 


Washington, D.C. PROFESSIONAL PAPER May 31, 1919 


DIGESTIBILITY OF SOME BY-PRODUCT OILS.’ 


By ArtHuR D. HotmMEs, Specialist in Charge of Digestion Experiments, 
Office of Home Economics. 


CONTENTS. 
Page. Page 
AGO EEO Meee where woke ns ee iis s@herry-kernel oil) 222 22) eee 6 
Previous investigations____________ ae MelOn-=SCed Ol 2 un lea ees PTS 8 
Possible recovery and use of by- Peach-kernel oil 2 3a sire p2OE eae 10 
PCOOUCL OUIS ees Soca mrs Tt Ai sPUuMpKIN-Seed) Oil 2 ewan ie ee 12 
Digestion experiments with men___ Se Domato-seed Hoi wetee Ae ene Vie yy 14 
ADTICOLKerne Or 2s ye 55 Ac DISCUSSION elie 8) Va ae ae eae 15 

INTRODUCTION. 


In planning the experiments to determine the digestibility of 
edible fats it was early recognized that in order to be of greatest 
value the experiments with the different fats should be conducted 
under as nearly as possible identical conditions. Accordingly, the 
same experimental methods have been used throughout a series with 
40 or more edible fats to which the present study is the most recent 
contribution. These methods were quite fully discussed in the 
initial report of this series.2, Asa result of this uniformity of method, 
the value reported for the digestibility of any individual fat dis- 
cussed is directly comparable with the figures obtained for the 


others. 
PREVIOUS INVESTIGATIONS. 


Papers have appeared from time to time, reporting the digesti- 
bility of such animal fats * as lard; beef fat; mutton fat (kidney fat) ; 
butter; cream; chicken, goose, brisket, egg-yolk, and fish fats; goat’s 


1 Prepared under the direction of C. FE. Langworthy, Chief, Office of Home Economics. | “ 

2U. 8. Dept. Agr. Bul. 310 (1915). 

3U. S. Dept. Agr. Buls. 310 (1915), 507 (1917). 

Notr.—This bulletin records studies of the digestibility of apricot-kernel oil, cherry- 
kernel oil, melon-seed oil, peach-kernel oil, pumpkin-seed oil, and tomato-seed oil. It is 
primarily of interest to students and investigators of food problems. 
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butter; kid, hard-palate, and horse fats; oleo oil and oleo stearin; 
ox-marrow, ox-tail, and turtle fats. Other papers have reported the 
digestibility of a large number of vegetable fats including olive, 
cottonseed, peanut, coconut, and sesame oils; cocoa butter; and al- 
mond, black-walnut, Brazil-nut, butternut, English-walnut, hickory- 
nut, pecan, corn, soy-bean, sunflower-seed, Japanese mustard-seed, 
rapeseed, and charlock-seed oils. The oils of such nuts as almond, 
black and English walnuts, Brazil nuts, and pecan are ordinarily 
~ consumed as constituents of the nuts in which they naturally occur, 
but with these exceptions practically all of the oils studied are com- 
monly separated from the materials in which they naturally occur 
before being used for table or culinary purposes. 


POSSIBLE RECOVERY AND USE OF BY-PRODUCT OILS. 


As a result of the enormously increased demand for fats and oils 
for both technical and edible purposes it has seemed desirable to 
make a study of the nature and value of fixed oils present in seeds 
and nuts not hitherto grown or utilized for the production of oil. 
For some time studies have been carried on by the Department of 
Agriculture to ascertain the commercial possibilities of recovering 
the fixed oils contained in many of the pits and seeds occurring as by- 
products of the fruit canning and drying industries. In 1908 Rabak ” 
reported studies on the chemical and physical characteristics and the 
commercial uses and value of the fixed and volatile oils which may be 
obtained from the peach, apricot, and prune kernels. He estimates 
that from 210 to 420 tons of peach-kernel oil (fixed oil) and from 350 
to 400 tons of apricot oil may be obtained from the by-product peach 
and apricot kernels produced in California alone. He also estimates 
that the amount of raisin-seed oil capable of being manufactured 
from waste raisin seed would be from 348 to 464 tons yearly. He 
states * that the possible commercial utilization of the waste cherry 
pits of a normal year’s output should yield 134 tons of fixed oil. In 
a recent paper the same author ® states that the quantity of oil capa- 
ble of being extracted from tomato seeds occurring as a by-product of 
tomatoes used for pulping purposes (catsups, etc.) would be about 
343 tons annually. 

From these findings it is apparent that the quantity of 011 obtain- 
able from the pits and seeds occurring as by-products is not small. 
In order to make the recovery of these oils a practical proposition 
even in those localities where the pits and seeds are to be had in suffi- 


1U. S. Dept. Agr. Buls. 505 (1917), 630 (1918), 687 (1918). 
2U. S. Dept. Agr. Bur. Plant Indus. Bul. 133 (1908), pp. 34. 
2U. S. Dept. Agr. Bur. Plant Indus. Bul. 276 (1913), p. 30. 

4U. S. Dept. Agr. Bul. 350 (1916), p. 16. 

5U. S. Dept. Agr. Bul. 632 (1917), p. 9. 
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cient quantities to obviate long hauls it apparently was necessary to 
find some use for the entire pit. 
The residue, commercially known as press cake, remaining after 


the expression of oil from peach, apricot, and cherry kernels, has 


much the same composition and nutritive value for stock feeding as 
the press cakes obtained from such oil seeds as soy bean, linseed, 
peanut, coconut, and cotton seed. Until very recently, however, the 
outer woody portion of the pits seemed to be of little value except 
for fuel purposes. Experimental tests and large-scale use of the 
carbon produced from the woody portion of fruit pits showed quite 
conclusively that this carbon is valuable, especially for the manu- 
facture of gas masks. Thus, with a possible commercial demand 
existing for all portions of the fruit pits, 1t seemed desirable to give 
consideration to the utilization of these by-products. 

While the oils obtainable from waste pits and seeds are satisfactory 
for a variety of technical purposes, it is of course evident that if they 
can be commercially prepared so that they are satisfactory for such 
purposes they should be available for food. Especially is this true at 
the present when a world-wide shortage of fats and oils exists. Ac- 
cordingly, laboratory studies of the expression of oils from various 
kernels were made. The results of these studies showed that if care 
was observed both in the preparation of the pits and in the expression 
of oil from them a high-grade edible oil could be obtained. 

If the peach, apricot, and cherry pits were allowed to stand for 
any length of time in the moist condition in which they were re- 
moved from the fruits, fermentation developed and the oil which 


was obtained was usually not suited for edible purposes. On the 


other hand, it was found in laboratory procedure that if the peach, 
apricot, and cherry kernels were dried, ground, and expressed by 
hydraulic pressure (1. e., “cold pressed”), the oils obtained were 
perfectly satisfactory for table purposes without any refining other 
than merely filtering. The peach, apricot, and cherry oils prepared 
in this laboratory by the above procedure were of a bland flavor, and 
when mixed with vinegar and condiments made excellent French 
dressing. In view of these findings it was decided to determine how 
well these oils are tolerated by the human body and to what extent 
they are digested. Accordingly, a supply of a number of oils which 
may be obtained from the by-products of the canning industry was 
secured, and the coefficients of digestibility were determined in the 
same manner as those of the other edible oils reported in previous 
publications. 


DIGESTION EXPERIMENTS WITH MEN. 


The subjects who assisted with this investigation were men in good 
health, whose ages ranged from 20 to 40 years. In order that the 
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squad should represent an average group of persons of these ages 
an attempt was made to secure individuals who should represent both 
the active and athletic type of person and the less active type em- 
ployed at a sedentary occupation. The subjects were all students 
with sufficient understanding of nutrition and physiology to appre- 
ciate the necessity for strict adherence to the directions given them. 
At the same time they were not informed as to the specific purpose of 
the experiments in which they were participating. 

In the case of the oils here discussed the quantities available for 
experimental purposes were insufficient to permit as large a number 
of tests as it has been the policy to make in such investigations. Ac- 
cordingly, only four tests were made with apricot-kernel oil, four 
with cherry-kernel oil, three with melon-seed oil, three with peach- 
kernel oil, two with pumpkin-seed oil, and three with tomato-seed oil. 

The test periods were of the customary three-day or nine-meal 
duration, and sufficient time elapsed between test periods so that the 
diets did not become too monotonous. During the periods which in- 
tervened between test periods the subjects secured their meals at their 
boarding places, and were thus afforded considerable variety in their 
diet. No record was made of body weight, but accurate weighings 
were made of the food served, the uneaten portion of food, and the 
feces resulting from the test diet. Both food and feces were analyzed 
to determine the percentages of protein, fat, and carbohydrate 
digested. 

The individual oil under consideration was fed in a special corn- 
starch blancmange flavored with caramel and vanilla to mask the 
nature of the oil present. This blancmange was served in conjunction 
with a diet containing a minimum of fat and consisting of wheat 
biscuit, oranges, and sugar. 


APRICOT-KERNEL OIL. 


Apricot oil, like many other oils obtainable from the pits of fruits, 
has been used little if at all in this country for edibile purposes. A 
study reported by Rabak?* of the commercial possibilities of apricot- 
kernel oil indicates that the chemical and physical properties of this 
oil are quite similar to those of the more widely used oils, such as 
cottonseed, peanut, coconut, corn, and soy-bean oils. Tests of the 
digestibility of apricot oil seemed especially desirable, as no informa- 
tion regarding it was found in literature. 

The apricot oil studied in this investigation was obtained by cold 
pressing dried apricot kernels secured through the courtesy of M. E. 
Jaffa, of the University of California. The oil so obtained was of 
light-yellow color and free from any marked odor or taste. It pos- 


1U. S. Dept. Agr. Bur. Plant Indus. Bul. 133 (1908), pp. 34. 
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sessed the essential characteristics of a salad oil and mixed with 
vinegar formed a very agreeable salad dressing. In order that the 
coefficient of digestibility obtained should be directly comparable 
with those for other fats in this series, the apricot oil here used was 
incorporated in a blancmange rather than used in the form of a salad 
dressing; but there is no reason to suppose that the difference in the 
manner of use would make any appreciable difference in the di- 
gestibility. | 

The following tables contain the essential data for interpreting the 
results of the digestion experiments with apricot oil: 


Data of digestion experiments with apricot oil in a simple mixed diet. 


Constituents of foods. 


Experiment, subject, and diet. Welent é 
; F arbo- 
Water. | Protein. Fat. hydrate, Ash, 
Experiment No. 559, subject H. R. G.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blancmange containing apricot oil-.....- 1, 443.0 664.5 24.4 588. 0 10.8 
WANE AGEDISCUIUEaes Serres chciec cet tc cictoeiccie 369. 0 33.2 39. 1 285.3 5.9 
TOEEOT RS Se SSeS Gye a Se A peg A 442.0 384. 1 3.5 51.3 Dez 
SUB S ocd cb oss SEOUCUECSOGU DOSE COO OCO |e CeCe ithe Canaan rao oe) ne Sasa 2a| ay a neta etry Lees Oe Pe OHI eg 
Total food consumed..............---- 2,254.0 | 1,081.8 67.0 924.6 18.9 
HO CESH een Sete ty Skee Le Lak Sehieleveeths oe OE rs ee 24.1 43.5 5.9 
Arn oum tw Gilized eee yok cine wie cts te SS. kee else hoe cke oe 42.9 881.1 13.0 
Digestibility of entire ration (per cent). .|..........|....-.---- 64.0 95.3 68.8 
Estimated digestibility of oil alone (per 
STIG) Retractor rarest stata eiate ct mie eleioinl= at Sei aiciais ic <> cela cc's cial| ina tine sinis | OOO) tl aia ale tale walls seats ear 
Experiment No. 560, subject A. J. H.: 
_  Blanemange containing apricot oil.....-- 1, 748.0 805.0 29.5 712.3 13.1 
mWiheat DiSCUibss----seeee wees ese Bone 18.0 1.6 1.9 13.9 .3 
BENRUUI GsSorse cterorete cine cient Sto Siee Wain Se cele slats 103.0 89.5 8 12.0 5 
SUT re Sena ar MRE ie Sod ae SOOM EMR VERE D SE See RS Ak Meh ES O25 ON eee eee 
MTotalifood consumed. 22 ¢es 0.222... -.- 1,901.0 896. 1 32.2 770.2 13.9 
CCCs eee areola iee einai in/s cislesisielcleisioicisic cet) i GOR Ost ena ou 27.3 29.8 7.3 
ATO UM tRULT Ze deny Neeser Owe ec [ in Ss yale SNS vei 4.9 740.4 ° 6.6 
Digestibility of entire ration (per cent)-.}_........-/.........- 15.2 96.1 47.5 
Estimated digestibility of oil alone (per 
CEO oo S eee SOB OBES OSSbS CBO ABSA AHS FI aie ge ocal IN ESS AEE Ria Sine ayy sr OANA OA Gi ey Nant e eae 2 
Experiment No. 561, subject P. K.: 
Blanemange containing apricot oil.......| 2,133.0 982.3! 36.0 869. 2 16.0 
WikteabiDISC UU sae uees ee see. aicicidacicatnn 371.0 33.4 39.3 286.8 5.9 
TOT OU 2 Ones eae ee Meee ye 714.0 620.5 oad, 82.8 3.6 
DUR AR yeaa celle einen cismek cio sinielersewe oe aiid DTT A Oa ee aS Reh oye ees ate Se We TD OH See ue 
otal food consumed) 25. c.ces55scj5+ 3,329.0 | 1,636.2 81.0 1,349.8 25.4 
BIC COS Se eset sate aeielels iaicaleiccician Sisinis el Seteeicise CIAO echo eeee ere 26.3 33.6 6.2 
PACITY OUTUGRUGIINZ © essay eet ievciceein.n © cine wails aomishi deine line clei seine 54.7 1,316.2 19.3 
Digestibility of entire ration (per cent). .|..........|.........- 67.5 97.5 75.7 
Estimated digestibility of oil alone (per 
COIL) Betetoeiceeistee eile eae cisseels EROdSCO0| Bae ssobbaol deae SeeoOb Sen Sccsbal lla tedWOillpancooodoulssoaboud 
Experiment No. 562, subject C. J. W.: 
Blancmange containing apricot oil.....- . 2,224.0} 1,024.1 37.6 906.3 16.7 
Niheat biSCUIts eas fase hi Reames ce 429.0 38.6 45.5 331.6 6.9 
STUN eae eee ies seine sere sco celsiute 937.0 814.2 eo) 108.7 4.7 
SHO eee CS CORO a cUR ES CSAE BE Ce ee Bee anaes ORM DYalDRIe SS Aa Co BZA Ne a fgg age He TZ AO ieee ae 
Total food consumed........---------- 3,662.0] 1,876.9 90.6 1,418.6 | 28.3 
EGES 0 MESS on BOR GRE AEE Oe SS ees es OoR OM as Ge man sie 0.5 45.3 7.0 
AAGTAXOYO WATE (WHIT YAY bes REE ue Ne i OS FF De 60.1 1,373.3 21.3 
Digestibility of entire ration (per cent)-..|..........|..-.--.-.- 66.3 96.8 75.3 
Estimated digestibility of oil alone (per 
QO oS ise TS iS ye WeR e SNE S  R e IE SS Ta EN Fy el RAR EFNet oF fo (RG Ot URN RS 
371.9 7.2 


Average food consumed per subject per day.. 928.8 457.6 22.6 
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Summary of digestion experiments with apricot oil in a simple mixed diet. 
; d 


Digestibility of entire ration. Estimated 
; digestibil- 
Experiment No. Subject. ity ofapri- 
. Carbo- cot oil 
Protein. Fat. hydrate. Ash, arise 


HoOre seb se. sh < Pea Eee EPR IG Meese eee 94.7 

DOO SoS oee ee Se ae aNd Jodo ete ae 15.2 92.3 96.1 47.5 96.4 

Sd eee as ese a ee Ie ees eee 67.5 95.4 97.5 75.7 98.6 

DO eee ce ee see SE aR Wnt eee tee 66.3 95.1 96.8 ipa 98.8 
JAS OLAGO Sree OM ee SAR eae Sue 53.3 94.4 96.4 66.8 98.4 


The coefficients of digestibility of the diet as a whole are compar- 
able to those obtained in other tests with edible oils, being 53.3 per 
cent for protein, 94.4 per cent for fat, and 96.4 per cent for carbohy- 
drate. On an average the subjects ate 23 grams of protein, 70 grams 
of fat, and 372 grams of carbohydrate daily, which had an energy 
value of 2,200 calories. The figure obtained for the digestibility of 
apricot oil alone, 98.4 per cent, indicates that this oil possesses a high 
nutritive value. In the tests referred to above, none of the subjects. 
reported any unusual physiological conditions resulting from the in- 
gestion of apricot oil. The results of these experiments as a whole, 
therefore, would seem to indicate that a high-grade cold-pressed 
apricot oil may be freely and safely used for edible purposes. 


CHERRY-KERNEL OIL. . 


When cherry kernels are subjected to pressure and “ cold pressed ” a 
light-yellow, bland, fatty oil is obtained. Lewkowitsch* reports that 
in South Germany cold-pressed cherry-kernel oil is used for edible 
purposes. He further says that the oil expressed at higher tempera- 
ture is used for soap making and illuminating purposes, but that 
cherry oil is not used as an adulterant of almond oil because of its 
tendency to become rancid. 

In discussing the value and uses of cherry-kernel oil for other than 
edible purposes, Rabak? states that since this oil closely resembles 
almond, peach, and apricot oil it should be well adapted for use in 
pharmaceutical preparations. 

The cherry-kernel oil studied in the experiments here reported was 
obtained by expression from dried cherry pits which were secured 
through the courtesy of a large canning establishment. The kernels 
were removed from the cherry pits by passing the pits through a 
mill having vertical grinding plates so set as to crack the pits without 
crushing the kernels. (The cracked pits were separated from the 

1 Chemical Technology and Analysis of Oils, Fats, and Waxes. London: Macmillan 


& Co. (Ltd.), 1909, vol. 2, p. 225. 
2U. S. Dept. Agr. Bul. 350 (1916), pp. 8, 17. 
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kernels, without crushing them, by mechanical means and finally by 
hand picking.) The cleaned, thoroughly dried kernels were ground 
(using the fine knife) with an ordinary household meat chopper. 
The oil was expressed from the finely cut kernels by means of a 
laboratory press which developed a pressure of approximately 2,700 
pounds per square inch and which was secured for the purpose from 
the Drug Plant and Poisonous Plant Laboratories of the Bureau of 
Plant Industry. The oil which was obtained in this manner was free 
from sediment, of a light-yellow color, and possessed a bland, fatty 
taste. When a sample mixed with vinegar and condiments was pre- 
pared as a French dressing, its origin could not be detected by those 
unaware of its source, though all agreed that the dressing was unusu- 
ally appetizing. 

The cherry-kernel 011 was thoroughly mixed and incorporated in > 
the usual cornstarch blancmange. The essential data resulting from 
the tests made with this oil are reported in the tables which follow: 


Data of digestion experiments with cherry-kernel oil in a simple mixed diet. 


Constituents of foods. 


Experiment, subject, and diet. of food. 


Larae Carbo- 7 
Water. | Protein. Fat. hydrate. Ash. 


Experiment No. 678, subject A. A. F.: 
Blancmange containing cherry- “kernel Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 


Oe ieee tee ees oa ota Say aionshe 1, 681.0 780.0 59.8 157.0 669. 2 15.0 
Wheat DIS CULE See orien ee cls acolo isiete Satale 345.0 31.0 36.6 Jo). 2552 266.7 5.5 
AGED BERS Seg NS ee Re 850. 0 738.7 6.8 ie 98. 6 4.2 
STOPES Se BT a a a eT Ie SE i a OSs Se senboaed beasecoHen peSeaEenor TO OMe see 

Motaliioodiconsumed a. = 225. 25-+5---- 3,055.0 | 1,549.7 103. 2 163.9 | 1,213.5 24.7 

GCOS 6 GEG GaGES GOS O6 IEA Son ee ae eenee EVA secusese 18.0 10.6 27.6 8.8 
JasrNGVOUeth WIAUHY ALO Oe A Ss es ON eee ralloaocse coca secoercne o 85. 2 153.3 | 1,185.9 15.9 
Digestibility of entire ration (per cent)..|........--|--..-.---- 82.6 93.5 97.7 64.4 
Estimated digestibility of oil alone (per 

Ci) poor eS s4b CHE OSG a SCE Sap Ss SES SEU NES Beto cbse BoScee neo Mace ames O73. [Porta Sule eee 


Experiment No. 674, subject P. K.: 
Blancmange containing cherry-kernel 


OS Ss Cie gs Oe eee Sp is 2 a 2,366.0 | 1,097.8 84.2 221.0 941.9 21.1 
Wiles tHDISCHIGMe sete sae sae see ok 304.0 27.4 32.2 4.5 235.0 4.9 
INCTIGE AE Gece Ce SA Se Ree ae ee, eee 403.0 350. 2 3.2 8 46.8 2.0 
RSHDNSSE Des 5 Se ae Te Sara a THC MASSON ee seis awe ec ee sees EN Sees ies 14850): see 

Total food consumed.....-...--------- 3,221.0] 1,475.4 119.6 226.3 | 1,371.7 28.0 

GOES SES DEGESA CUR Ge 5a aaa ae ae eae GO5O4 Eee Sees 20.5 10. 2 30 5.3 
FATHIOUMPG NA tEZOG re pe wie ss ecf tS. 8 2. ke Lok Seecees| ose e wdc. 99.1 216.1 | 1,341.7 22.7 
Digestibility of entire ration (per cent). .-|--- Memes SLI S iaca 82.9 95.5 97.8 81.1 

Estimated digestibility of oil alone (per cent)|...--...--|.---------|--------+- OS Si Srise eae Elam 
Experiment No. 675, subject J. C. M.: 
paucmange containing cherry-kernel 
IDES HEREIN RE NV RES Setiy OS Seg ETE 2,149.0 997.2 76.5 200.7 855.5 19.1 
Wheat POTS CUNT e te cee ein Pie Bees: 2.0 25. 4 29.9 4.2 218.0 4.5 
PR a Se ee EGS ay gota, SI ad: 635. 0 551.8 5.1 1.3 73. 6 3.2 
Ste SES CS ood SE SSB SE Bela re te eae avn ates OQ OA Bey ere es Te SUL Vl Topeac ce Sill ae 192s Onleeseruiee 

Total foodconsumed......22../5..-.---- 3,258.0] 1,574.4 111.5 206.8 | 1,339.1 26.8 
BGC OS ee eee eee asec aile Wwa ae aia cate PASEUD A ieee eres 22.8 9.9 35.9 7.4 
PINOUT MIEN IZE Ce eee ois Vole Noe oe at wie we panic eal eects sc. 88.7 196.3 | 1,303.2 19. 4 
Digestibility of entire ration (per cent)..|----.-....|.....-...- 79.6 95. 2 97.3 72.4 


Psiimared) Gipestibility,of oil alone: .)./583)2 15. 0 be geee fee. ek 98.8 


ee ee ee ee ey 
ey 
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Data of digestion experiments with cherry-kernel oil. in a simple mixed diet— 
Continued. 


Constituents of foods. 


Experiment, subject, and diet. | gine | 


| r oo. Carbo- 
| Water. | Protein: Fat. hydrate. Ash. 


Experiment No. 676, subject A. A, R.: 
Blancmange containing cherry -kernel | ame. Grams. | Grams. | Grams. | Grams. | Grams. 


co i i ee aie Spier Se ee re te 1,166.0 541.0 41.5 108.9 464.2 10.4 
Wheat DISCUIDE 22h i renee Ses "178.0 16.0 18.9 26 137.6 | 2.8 
PULG ee oe cee ae San one Seer ee eee 1,263.0 | 1,097.6 10.1 205 146.5 6.3 
SULA sso - bree ete sees bao ek eee (BIE) eres ode Fee 8325 fe tace a2 131.0 |- 2335 
Total food consumed....-......------- 2,738.0 | 1,654.6 70.5 114.1 879.3 19.5 
CES nee cena eee oes a ees eee | eaossO) ses osee eee 18.1 7.9 Did, 5.8 
AINOHING THAT EW ae ies seer Seco wee sede 5 i aeacE y  : 52.4 106. 2 858.1 ia 
Digestibility of entire ration (per cent)..|..........].-..--.-.- 74.3 93.0 97.6 70.3 
Estimated digestibility of oil alone (per 
Cento. oe sece eee voce hese cb See seo Seb eae e eben ee aes ASE OV, Avi tert acts. Pee eee 
Average food consumed per subject per day..| 1,022.7 521.2 33557) 59.2 400.3 8.3 


Summary of digestion experiments with cherry-kernel oil in a simple mized diet. 


Digestibility of entire ration. Estimated 
digesti- 
Experiment No. Subject. ee { 
Protein. Fat. een ES Ash. kernel 
ydrate. oil alone. 


————————_ EE ee 


Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 


Gre eet: et Render. ee 82. 6 93.5 97:7 64.4 97.3 
Tn ee ok OE ee, See Pie hi a ows 32.9 95.5 97.8 81.1 98.3 
Teen 1 A RN FARE STS 1B Cis Dae is i 79.6 95.2 97.3 72.4 98.8 
Rr. Se ENS Av AR chi 74.3 93.0 97.6 70.3 97.4 

Aare a Ree i OH i ge Bae A 79.9 94.3 | 97.6 72.1 98.0 


It will be noted from the above data that the diet as a whole was 
quite well digested, the values obtained being 79.9 per cent for pro- 
tein, 94.3 per cent for fat, and 97.6 per cent for carbohydrate. On an 
average the subjects ate 34 grams of protein, 59 grams of fat, and 400 
grams of carbohydrate, which supplied 2,270 calories of energy. No 
attempt was made to ascertain how much cherry-kernel 011 could be 
eaten daily without producing a laxative effect; but, since one of the 
subjects ate aproximately 74 grams daily for the three-day period, it 
seems apparent that the limit of tolerance for this oil 1 is In excess of 
this amount. 

The high digestibility of cherry-kernel oil, 98 per cent, when con- 
sidered in connection with the pleasing appearance and flavor of the 
cold- pressed oil, warrants the belief that when cherry pits are ob- 
tainable in quantity they should prove a valuable source of a high- 
grade culinary or table oil. 


MELON-SEED OIL. 


While melon (cantaloup) seeds are not available in this country 
in sufficient quantities to be of commercial importance as a source of 
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oil, Lewkowitsch reports? that melon seeds form an article of com- 
merce on the Slave Coast and Gold Coast of West Africa. In studies 
of the relative commercial value of unutilized oil-producing seeds 
and nuts as possible sources of oil, H. S. Bailey, oil specialist of the. 
Bureau of Chemistry, gave some attention to this oil. A sample of 
cantaloup-seed oil was expressed from cleaned, dried cantaloup seed 
in a continuous-process-expeller type of oil press under conditions 
approximating those of the commercial oil mill. The cold-pressed oil 
which was obtained was of a light-yellow color without characteristic 
odor or flavor. Since this oil seemed to possess the desirable char- 
acteristics of a table oil, it was decided to determine its digestibility, 
and accordingly three tests were made, the results of which are re- 
ported in the following table: 


Data of digestion experiments with cantaloup-seed oil in a simple mixed diet. 


Constituents of foods. 


Experiment, subject, and diet. of 
Water. | Protein.| Fat. | C27] ash. 


Experiment No. 891, subject G. S. M.: 
Blancmange containing cantaloup-seed | Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 


COs Le BSL 5c Os Sr ee a ks we ea a ae el 1,057.0 495.8 18.6 124.4 409.8 8.4 
AW Wehte itH ISU ee meme oot Nc a 120.0 10.8 12.7 1.8 92.8 1.9 
ATqiLe eT EADS INT See et S 1,153.0] 1,002.0 9.2 2.3 133.7 5.8 
PAULO AT opera epee ee aye ale we IAAL Gross PRBS) eee GH Shoo ab eubal asses en eace 2932 Oller 
Total food consumed.............----- 2,623.0] 1,508.6 40.5 128.5 929.3 16.1 
TNE CNS hans ICES Siete 1S ley Gee a ge a 89) Ob ee: 10.3 2.9 2355 243 
AMM ME AIITeME sess ete ee Saas Soy SP SEL GT OSES Ase 30. 2 125.6 905.8 13.8 
Digestibility of entire ration (per cent)..|....-.----].-.------- 74.6 97.7 97.5 85.7 
Estimated digestibility of oil alone (per 
OTN creer eee eee ais sare Ne cays tare a] Seas aieh eyo! ait] ela Sistee pis a| isis ajahle aoe 1OOZ Oe See OS ee eee 
Experiment No. 892, subject M. L. M.: 
Blancmange containing cantaloup-seed 
OSS ss is eS ea pa OR IS RN Re a 862.0 404.4 15.2 101.4 334. 2 6.8 
WisheatpiScuitse meses eet 6 sciaee we ec 231.0 20.8 24.5 3.5 178.5 Bue 
IDOI Ssns odo GoSHbe CORO BO Eee Geen me 932. 0 809. 9 7.5 1.9 108.1 4.6 
SU Cae meet pes te memes mus OT oe THO VON is See ee alae Savoie oe Oe T5050) | eee ae 
Total food consumed...............--- 2,175.0} 1,235.1 47.2 106.8 770. 8 15.1 
HCE RS ieee yaa sais c ete = ee a BT OE AAS ee 2 oO 11.6 5.9 15.2 4.3 
AMOUR UILUIZEd Aaa RIE ICN ER OE, | AEN 35. 6 100.9 755.6 10.8 
Digestibility of entire ration (per cent). .|....-.-.-.].--------- 75.4 94.5 98.0 71.5 
Estimated digestibility of oil alone (per 
Cent) oe. . se Sy OEE Re Ba NOS ee DN ea (ees meee eae aes | ee nea 3 Efe os Mens yea ae aR I 
Experiment No. 893, subject W. O’C.: 
Blancmange containing cantaloup-seed 
Oe KS BE Gees SERINE A Ser pub Tecate ae 1, 092.0 512.3 19.2 128.5 423.4 8.6 
WwAheatibiSciibies see teed PAL le 179.0 16.1 19.0 2.7 138.4 2.8 
IES sc das eS ese Guo GeO mee Sekt eee eee 1,221.0] 1,061.1 9.8 2.4 141.6 6.1 
SIUEP IC es Sel Ne uel shat) 5 ts US 2 oy Sia a aed SOSROR| LEIS SY RAMEE SES aS esl kil eras Ge: 52850) See 
Total iced ‘consumed? 22.6.2 0 a... 2 3,020.0] 1,589.5 48.0 133.6} 1,231.4 17.5 
INNCISS CS ECHR oa ces Su Ge ae eee OEY Oieaeeceacde 16.1 10.5 30. 6 5.8 
PATVOUTIG AUG Ze Mey ees ore elope etc al sete cian cc alata cis eae 31.9 123.1} 1,200.8 11.7 
Digestibility of entire ration (per Clb) Sei ee eases eee ies 66.5 92.1 97.5 66.9 
Estimated digestibility of oil alone (per 
ESN): Gere oy FP TN Se ee ee Tie gh a YO) Sk Ca pe ae a Peso QO NS ES ES alge 
Average food consumed per subject per day.. 868. 7 481.5 15.1 41.0 325.7] . 5.4 


1 Chemical Technology and Analysis of Oils, Fats, and Waxes. London: Macmillan & Co. (Ltd.), 
1909, vol. 2, p. 127. 
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Summary of digestion experiments with cantaloup-seed oil in a simple mized 


diet. 
Digestibility of entire ration. Estimated 
digesti- 
Experiment No. Subject. ee of 
aise! Garbo cantalou 
Protein. Fat. hades Ash. seed 0 
jay’ . alone. 
} 
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
SOLES Ree ear EE Le ase See GoSeMiree 2k 74.6 97.7 7. 85.7 100.0 
CSO nes ete nance sg 9 Bide gh 1A a Bag 1% til Se Gite 75.4 94.5 98.0 41-5 97.8 
CR oes Sk eae ae Oe AS Pe WHO7 alts eee 66.5 92.1 97.5 66.9 96.7 


The value 98.2 per cent obtained for the digestibility of the can- 
_ taloup-seed oil alone indicates that this oil is very completely di- 
gested. An average of 15 grams of protein, 41 grams of fat, and 
826 grams of carbohydrate, which supplied 1,730 calories, was eaten 
per man daily, of which 72 per cent of the protein, 95 per cent of the 
fat, and 98 per cent of the carbohydrate was digested, showing that 
the cantaloup-seed oil did not exert any unfavorable influence on the 
digestibility of the diet as a whole. The cantaloup-seed-oil blanc- 
mange was as palatable as the similar dishes prepared with other 
oils. It should be noted, however, that because of the limited amount 
of cantaloup-seed oil available for experimental purposes, the actual 
amount of blancmange eaten daily by the subjects was considerably 
less than in most of the experiments reported in this investigation. 

The experiments here reported may, nevertheless, be considered as. 
evidence that good quality cold-pressed cantaloup-seed oil is very 
satisfactory for edible purposes. 


PEACH-KERNEL OIL. 


The peach-kernel oil which was studied in the experiments reported 
below was expressed under laboratory conditions. A liberal supply 
of peach stones was obtained from a large eastern fruit-canning 
establishment. The peach stones were shipped as soon as removed 
from the fruit, in the moist condition, and when they afrived at the 
laboratory they had commenced to ferment. The stones were imme- 
diately cracked by hand and the kernels carefully separated. These 
were slowly but thoroughly dried, after which they were finely 
ground with an ordinary meat chopper. The ground kernels were 
subjected to hydraulic pressure and an oil of a clear pale-yellow 
color with an agreeable nutlike taste, resembling in physical appear- 
ance highly refined cottonseed oil, was obtained. The oil was prac- 
tically free from sediment and received no treatment, other than 
filtering, before it was used. 
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Since the amount of peach-kernel oil available for experimental 
purposes was limited, only three tests with this oil were completed. 
The results which were obtained in these tests are included in the 


tables below: 


Data of digestion experiments with peach-kernel oil in a simple mixed diet. 


Constituents of foods. 


‘ : Weight 
Experiment, subject, and diet. of faa ae Carbolly. 
Water. | Protein. Fat. eataee Ash. 
Experiment No. 724, subject P. K.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams 
Blancmange containing peach-kernel oil-| 1,751.0 757.0 7.6 219.4 693. 9 1350 
IWiheat DISCULG ee eies st ae sec el- clo oe 278. 0 25.0 29.5 4.2 214.9 4.4 
TOTNES Bes eater se cae ea a ene ae AU ie 500. 0 434.5 4.0 1.0 58.0 2.5 
SUI Gd cgoedebensaueeqneoeTeuOoeooeeed SO COSR GSES Alisa Ses eAsala bees connie PROB esooad 
Total food consumed.......----------- 2,701.0} 1,216.5 101.1 224.6 | 1,138.8 20. 0 
INECORS arson aoe sinsasesbe cee ol! 82.0 a a 8.6 17.39 48.6 6.9 
PAMTTOUMG EIN ACM Na ee set et ee er wt US ee RSS SS 92.5 206. 7 1,090. 2 13.1 
Digestibility of entire ration (per cent). -.|..--....--|.--------- 91.5 92.0 Ooi lia 6520 
Estimated digestibility of oil alone (per 
CBM) bb dasdendde dace GH eeecwoSbeu soc ouoeandessec4| see seecero |SsEeseesee Lapin Pn ora ees cy 
Experiment No. 725, subject J. C. M,: ; 
Blancmange containing peach-kernel oil.| 1,743.0 753. 5 67.3 218. 4 690. 7 ey 
Wales GibiSCulutieeerys Se aaa. scise seine ness ele 431.0 38.8 45.7 6. 4 333. 2 6.9 
TOY OADU A Snes, © praia St yale a a ae er Lt ages Bs 1,177.0} 1,022.8 9.4 2.4 136. 5 5.9 
SU mea a ey tame etcricte wate nia sje ete Sere TAOS OP aera EINE Gel elie 2 Ua TAOS Os ees 
Total food consumed......-..-..------ 3,491.0] 1,815.1 122. 4 227.2 | 1,300.4 25.9 
BOBSob oe cost asHeeeH casa sds cos Saaeaes SONOM creme =a e.- 7.8 8.0 65.8 7.4 
AMOUNT Utilized a2) - jissse 2s. Eee OEP EM RAT ee eee 114.6 219.2} 1,234.6 18.5 
Digestibility of entire ration (per cent). -.]........--|-.-------- 93.6 96. 5 94.9 71.4 
Estimated digestibility of oil alone (per 
OP). ssooaddcoodospoasedapeuuen segb ued see qeuCEs a sees agooudlsadmasecce LOOK OS Cees Salers 
Experiment No. 726, subject A. A. R.: 
Blanemange containing peach-kernel oil. 800. 0 345. 9 30. 9 100. 2 317.0 6.0 
WiheatsbiSCuiba es mowers ce ee eects. 391.0 35. 2 41.4 529 302. 2 6.3 
BTR DUT SNe el Yes RUNS Ai DOS ges MeN ane 1,253.0} 1,088.9 10.0 2.5 145.3 6.3 
SSRIS Ge aS ope o Sd ao com be tee Se een eames dP fs SLO) Racal ce hes vals Ral S ate SIN eg VSS OW ay aeune 
Total food consumed........---.------ 2,619.0} 1,470.0 82.3 108. 6 939.5 18.6 
ECC ETS Son. a ene Se eo eae ge Son Ole ees ss 28. 0 14.1 33. 5 9.4 
AMO LAULHIZe depts tices SoS te WMS Les laity eae 54.3 94.5 906. 0 9.2 
Digestibility of entire ration (per cent). .|-.-.--..--|-.----..-- 66. 0 87.0 96. 4 49.5 
Estimated digestibility of oil alone (per 
COT) Bee ee eg oe a ace feat rete leinreic m eletere ep seis wterajslatciel lelsieimeteoraale Qa Sr eccrseesetaere bree bisces 
Average food consumed per subject per day. 979.0 500. 2 34.0 62.3 375. 4 USP 


Summary of digestion experiments with peach-kernel oil in a simple mixed diet. 


Digestibility of entire ration. Estimated 

digesti- 

Experiment No. Subject. pinty of 

: Carbohy- Pp ve 
Protein. Fat. dpate Ash. kernel oil 

i alone. 

Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
Cs Ne RT SS OU pe A aaa EO 1 CREA MMI Na 91.5 92.0 95. 7 65. 95.5 
CIB, SS Ses LMG A Sk OO aia AS COSI Eolas Ape 93.6 96.5 94.9 71.4 100. 0 
(OAS Genes COREE Aes DA ACE ERG y satis Be hice 66. 0 87.0 96. 4 49.5 94.3 
PAW CRAP Cie mmes se Ve Mam 83.7 91.8 95.7 62.1 96.6 


Le BULLETIN 781, U. S. DEPARTMENT OF AGRICULTURE. 


The results of three tests with peach-kernel oil show that the: diet 
as a whole was well assimilated, the digestibility of the different 
constituents being 83.7 per cent for protein, 91.8 per cent for fat, 
and 95.7 per cent for carbohydrate. An average of 34 grams of pro-. 
tein, 62 grams of fat, and 375 grams of carbohydrate, which supplied 
2,200 calories, was eaten per man daily. The subjects all reported 
that they felt in normal physical condition throughout the test period, 
which indicated that peach-kernel oil when included as a part of 
a simple mixed diet was well tolerated. The digestibility of peach- 
kernel oil alone, 96.6 per cent, may be considered as evidence that 
this oil is very well assimilated and would prove a valuable food oil. 


PUMPKIN-SEED OIL. 


The oil that is obtained by cold expression of pumpkin seeds is 
classified as a semidrying oil and is of a slightly greenish-yellow 
color. In South Russia this oil is prepared on a commercial scale 
by roasting the pumpkin seeds, after which the oil is hot pressed. 
Lewkowitsch + states that the hot-pressed oil is viscous, of a brownish- 
green color by transmitted light, and of a deep red color by reflected 
light. He further states that attempts to bleach and refine hot- 
pressed pumpkin-seed oil have not met with success. 

While the amount of pumpkin canned at present is not large, both 
the output of the individual] factories and the number of canneries 
packing pumpkin are increasing and the indications are that eventu- 
ally the available supply of pumpkin seed will be sufficient to war- 
rant commercial consideration. 

The pumpkin-seed oil studied in the tests here reported was ob- 
tained through the courtesy of H. S. Bailey, of the Bureau of 
Chemistry. It was prepared by cold pressing a supply of pumpkin 
seeds obtained from a commercial canning establishment. It may be 
assumed that this oil was very nearly representative of high-grade 
pumpkin-seed oil of commerce. : Since only a very limited supply 
of pumpkin-seed oil was available, only two tests were possible. The 
results which were obtained in these tests are reported in the tables 
following: 


1 Chemical Technology and Analysis of Oils, Fats, and Waxes. London: Macmillan 
& Co. (Ltd.), 1909, vol. 2, p. 124. 
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Data of digestion experiments with pumpkin-seed oil in a simple mixed diet. 


Constituents of foods. 


Experiment, subject, and diet. Welehe ath 
; . arbo- 
Water. | Protein. Fat. hydrate. Ash, 
Experiment No. 829, subject P. K.: _| Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blancmange containing pumpkin-seed oil| 1,429.0 723.2 Doel 216. 4 456. 4 7.9 
WWiheabebisCuit asa ac ciasilgsnic c= nics «= 368. 0 33. 1 39.0 5.5 284. 5 5.9 
IO OTE Neer eS Bie Soe Rae ae Sie oe 318.0 276.3 2.6 6 36.9 1.6 
SERS ASS 5656 IS e RAE Ge SecCSReAaeBeeSaes PALO ese SoSsbce| Eb scebodnselooeseaoses 23070 lee setae 
Total food consumed............-.-.-- 2,351.0 | 1,032.6 66.7 222.5 | 1,013.8 15.4 
BCCS a eeiies ae vce b es bigtine wala owitasi-s = COCO) RE RS 3a 18. 2 11.1 26. 6 5.1 
Monatntrarlizedls 20 brat he teri, lise de. Pol ia) 48.5| 211.4| 987.2| 10.3 
Digestibility of entire ration (per cent). .|......-.--|....-.-.-- PRT 95.0 97.4 66.8 
Estimated digestibility of oil alone (per 
GBM) Gos SENOSS SOU ENR HA CHO HB EOO BE DECIEE OG [ie AGS ee crs] serine aera) RCN Ue a QSOS eee cea 
Experiment No. 830, subject G.S. M.: 
Blancmange containing pumpkin-seed oil! 1,524.0 771.3 26.8 230. 7 486. 8 8.4 
Wheat biscuit... -. Jat e TS PBs Sap reas 231.0 20.8 24.5 3.5 178.5 3.7 
Tove It ie a a Ss 632.0 549. 2 5.0 1.3 73.3 3.2 
SHAR csososbéclonodsc se desepeabeeseeade GED oabedrana sesoassogdloodcdasob AAD 0} | fees 
Total food consumed ........-.......-- 2,832.0} 1,341.3 56.3 235.5 | 1,183.6 15.3 
QSOS. ae Coe a A oe oe ee ee O10 eee 26. 6 11.9 43.2 9.3 
AA TIGTEE OPP AUNG LIT ZS Ol ak eee a IE ret ATES Ses ee AP 2957 223.6} 1,140.4 6.0 
Digestibility of entire ration (per cent)-.-|......-.--|---.------ 52.8 94.9 96.4 39.2 
Estimated digestibility of oil alone (per 
GEM Ue oo 5 tte de Hs wo Bae er Pry ey Ceol ates a | SeaPa SS aan] ate ee DEES ASYM (eoecren eres estes Feehan Seas 
Average food consumed per subject per day . 863. 8 395. 7 20. 5 76. 5 366. 2 5.1 
Summary of digestion experiments with pumpkin-seed oil in a simple mized 
diet. 
Digestibility of entire ration. Estimated 
: eerste 
: ‘ ility o 
Experiment No. Subject. ey pumpkin- 
Protein. Bate Hearate Ash seed oil 
y alone 
Per cent. | Per cent. | Percent. | Percent. | Per cent. 
tA Se es es SOR Ee Cee on PKS: Crete et Cea 712.7 95. 0 97.4 66.8 97.6 
SOOM Ese Po eS ere aan Ge Sele oe eae 52.8 94.9 96. 4 39. 2 98.7 
ay cr agee ne emer nest Se 62.8 95.0 96.9 53.0 98.2 


——_— 


In the two tests reported above the subjects ate 21 grams of pro- 
tein, 77 grams of fat, and 366 grams of carbohydrate, which sup- 
plied 2,235 calories of energy. Of the 76 grams of fat eaten daily 
74.5 grams was pumpkin-seed oil. As they reported no laxative 
effects resulting from this diet it may be concluded that the limit of 
tolerance for pumpkin-seed oil is in excess of 75 grams daily. The 
diet as a whole was well assimilated, for the digestibility was found 
to be 62.8 per cent for protein, 95 per cent for fat, and 96.9 per cent 
for carbohydrate. The value 98.2 per cent for the digestibility of 
pumpkin-seed oil implies that this oil is well assimilated. While ~ 
the supply of pumpkin-seed oil available was sufficient for only two 
tests, the results of these seem to justify the conclusion that pumpkin- 
seed oil of good quality would be a valuable food and possess a dietary 
value similar to that of better-known edible oils. 
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While definite figures regarding the amount of tomato seed result- 
ing from the commercial manufacture of tomato pulp and catsup 
are not available, it has been estimated by Rabak? that approximately 
1,500 tons of dry tomato seeds could be obtained annually. Dried 
tomato seeds contain approximately the same proportion of fixed oil 
as such well-known oil seeds as cotton seed, soy beans, etc. Tomato- 
seed oil may be obtained by either extracting or pressing the tomato 
seeds. When the seeds are subjected to the action of such solvents 
as ether or carbon tetrachlorid, a pale greenish-yellow oil is extracted. 
Expressed tomato-seed oil is of higher quality and usually requires 
less refining, but a smaller yield is obtained. 

Froma study of the physical and chemical characteristics of 
tomato-seed oil as compared with those of cottonseed, soy bean, 
sesame, and corn oils, it appeared to Rabak+ that tomato-seed oil 
should be equally useful and applicable to the same purposes as 
better-known oils of commerce. Accordingly, digestion experiments 
were here conducted to determine the digestibility of a well-refined 
tomato-seed oil prepared in the Bureau of Plant Industry labora- 
tories. . i 

This oil, which was of a brownish-yellow color, possessed a slight 
but quite distinctive odor and flavor. Both the odor and flavor were 
very completely masked when the oil was incorporated in the usual 
cornstarch blancmange. 

The results which were obtained in the three tests that were made 
of tomato-seed oil are recorded in the tables which follow: 


Data of digestion experiments with tomato-seed oil in a simple mired diet. 


| Constituents of foods. 
Experiment, subject, and diet. Lee ate 
F | Carbo- 
| Water. | Protein. Fat. hydrate. Ash. 
| oe SEs 5 | Ste ke | 
Experiment No. 608, subject pk ; Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 

Blancmange containing tomato-seed oil..| 2,142.0] 1,110.4 38.8 194.7 704.3 93.8 
Wheat biscuit....----------------------- 359.0 32.3 38.1 5.4 977.5 5.7 
Rt ee eee eae eee eee eee ee 692.0 601.3 Bae 1.4 80.3 3.5 
SPATE Tees ee ea es i ae 8 eas 8 ee etc 143°0) jse2ee ess cteeeteeec|eeeeee eee 14S. OF]! Seen 

Total food consumed......------------ 3,336.0 | 1,744.0 82.4 201.5 | 1,205.1 103.0 
] ite ee eB Rae aS See aad ee oe pac TRUM Ee 2 See ae 26.1 20.9 23.3 R57 

Asnounisttiized en nas- aor ass see eee a= | Be asieedae bce reece 56.3 180: 65) 4 1816s 94.3 
Digestibility of entire ration (per cent)--|.........- eo eee 68.3 88.1 98.1 91.6 
Estimated digestibility of oil alone (per | 

301) ee ee eee [eteeeeeeee eee eee 93-0 [ee oaee eae pee 

Experiment No. 609, subject J. C. M.: . 

Blancmange containing tomato-seed oil..| 1,505.0 780.2 Dew - 136.8. 494.9 65.9 
Wiheal DISCIit=: sere eet se cote eee 306.0 27.5 32.4 4.6 236.5 5.0 
Brits -.-<ce-- 52 dre clare doles Seep oes e 1,030.0 895.1 8.2 2A 119.5 5.1 
SLE Fa rt ge Leaf ante peat a Se LOSE ON eee ence seeec eee oe | ~ e IOS 407 (SSs2te8 2 

Total food consumed.........-....--} 2,944.0] 1,702.8 67.8 143.5 953.9 76.0 
1c: ee ee ee ee ee ee IS) RE RE eee 28.9 12.4 41.0 8 

Amount utilized.........22---222-2--- ES: aera | 38.9] 13ia| 912.9! 67.3 
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Data of digestion experiments with tomato-seed oil in a simple mixed diet—Con. 


Constituents of foods. 


Experiment, subject, and diet. Vielen aan 
: F arbo- 
Water. | Protein. Fat. hydrate. Ash, 
Experiment No. 609, subject J.C.M.—Con. | Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Digestibility of entire ration (per cent)..)..........|..-------- 57.4 91.4 95.7 88.6 
Estimated digestibility of oil alone (per 
CIM cd so5e TIGooOURCOUOoOOSOUGOUDUbOud Sesesoace5|\sadosbocod boboeéauee OF St | esse estesel| bie eee 
Experiment No. 610, subject C.J.W.: 
Blancmange containing tomato-seed oil.-| 1,960.0] 1,016.1 35.5 178.2 644.4 85.8 
WWiheastibISCWita ssesw nse o eco cne nese 5-5 469.0 42.2 49.7 7.0 362.6 1.5 
INTER a3 Deo See eee 746.0 648.3 6.0 iets) 86.5 Sd 
SHEAR eawiedec sti ceed wetece sewn cee ABS Oh Racers eos /nin trea clacnisieeelste 4520) eases 
GeeLotal: food consumed:-.22-.-...---.2-. 3,220.0] 1,706.6 91.2 186.7 | 1,138.5 97.0 
IHC COStaies cermin eee scwie t sicid swine aueieielesiniare NOR. Oledecessoce 32.1 16.3 45.8 8.8 
ATHOUMUATHIMZOO Mets Loca cee ce ence ete soe l cons a[e dae Seisens 59.1 170.4 | 1,092.7 88.2 
Digestibility of entire ration (per cent).-]..........|....------ 64.8 91.3 96.0 90.9 
Estimated digestibility of oil alone (per 
Cont) ets ce sete. JEN CCG BARC E EH ee IeRIG Bead ROI Nar eases [antes etre Sears 96 Gi. Bi. ene veers 
Average food consumed per subject per day..| 1,055.6 572.6 26.8 59.1 366. 4 30.7 


Summary of digestion experiments with tomato-seed oil in a simple mired diet. 


Digestibility of entire ration. Estimated 

digesti- 

Experiment No. Subject. ane bility, of 

. arbo- : 

¢ Protein. Fat. hydrate. Ash. Seed oll 

Percent. | Percent. | Percent. | Percent. | Per cent. 
GOS Sess aici wee athe PGs heed aie oel 68.3 88.1 98.1 91.6 93.3 
COO eR EE FECA Mae es Pee: 57.4 91.4 95.7 88.6 97.5 
G1 OM en ea ale ei ie COT Wate oe 64.8 91.3 96.0 90.9 96.6 
PAD OT ACO Leta t are art OA hc ccs 6 ideie cba nse 63.5 90.3 96.6 90.4 95-8 


In the tests with tomato-seed oil the digestibility of the diet as a 
whole was found to be 63.5 per cent for protein, 90.3 per cent for fat, 
and 96.6 per cent for carbohydrate. On an average, the subjects ate 
27 grams of protein, 59 grams of fat, and 366 grams of carbohydrate, 
the energy value of which was 2,100 calories. The subjects ate ap- 
proximately 57 grams of tomato-seed oil daily. In one instance, Ex- 
periment No. 608, subject P. K., an average of over 67 grams of fat 
or approximately 65 grams of tomato-seed oil was eaten daily. In all 
of the tests the subjects reported that they were in normal physical 
condition and so it may be assumed that tomato-seed oil is fairly well 
tolerated by the human body. 


DISCUSSION. 


The table beyond summarizes the results of the digestion experi- 
ments with oils expressed from apricot, cherry, and peach kernels, 
and from melon, pumpkin and tomato seeds. The figures reported 
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for the digestibility of the protein, fat, and carbohydrate of the en- 

tire ration and those reported for the digestibility of the oil alone 
are obtained by averaging the results of the individual tests with 
the different oils. 


‘Summary of digestion experiments with by-products oils, 


Digestibility of entire ration. | Average 
| Number |__| amount | Digesti- 
Kind of oil. of experi- of oil bility 


eaten per} ofoil 
ments. | protein. Fat. va a per} alone. 


SSS 


Per cent. | Per cent. | Per cent.| Grams. | Per cent. 
53.3 94.4 6. 4 68 98.4 


Apricoi-kernel ollLs. 542... 52. 2b e- ke. 4 ; 

@herry-kernel Oils seca ees cen cise eee 4 79.9 94.3 97.6 57 98.0 
Melon-scedtol- 4s. tt eeyse 55 Be bsec be ee 3 72.2 94.8 97.7 40 98.2 
iReach-Kerneloil- cee eee sb as Sac ece 3 83.7 91.8 95.6 60 96.6 
Pampkin-seedioils: 222-2 eos ke eee oe 2 62.8 95.0 96.9 75 98.2 
Raniito-sced Ole.s 2 e6e S25. oe hea 3 63.5 90.3 96.6 57 95.8 


The amount of oil consumed in the above experiments was not as 


large as in the early experiments of this series, but, as noted on 
page 4, this was due to an inadequate supply of the oils under con- 
sideration and not to the quality of the oil. The small supply of oils 
also limited the number of experiments which could be made. 

No attempt was made to determine the upper limit of tolerance of 


these oils, but since in these tests as much as approximately 80 grams ~ 


of apricot-kernel oil, 74 grams of cherry-kernel oil, 43 grams of melon 
(cantaloup) seed oil, 73 grams of peach-kernel oil, 77 grams of 
pumpkin-seed oil, and 65 grams of tomato-seed oil was eaten by one 
of the subjects for three successive days without physiological dis- 
turbances being noted, it is safe to conclude that the limit of toler- 
ance is in excess of these amounts. 

The coefficients of digestibility of the by-products oils, 98.4 per 
cent for apricot-kernel oil, 98 per cent for cherry-kernel: oil, 98.2 per 
cent for melon (cantaloup) seed oil, 96.6 per cent for peach-kernel 
oil, 98.2 per cent for pumpkin-seed oil, and 95.8 per cent for tomato- 
seed oil indicates that these oils are very well assimilated by the 
body and possess a nutritive value equal to that of other better 
known edible oils, such as cottonseed, corn, peanut, coconut, soy- 
bean, and olive oils. In general the experiments here reported indi- 
cate that as far as tolerance and assimilation are concerned apricot, 
cherry, and peach kernel, and melon (cantaloup), pumpkin, and 
tomato-seed oils, which at present are practically unutilized, are 
wholesome, nutritious foods, and should prove satisfactory for edible 
purposes. 
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